Neural representation of cutaneous aftersensations by spinothalamic tract neurons.
Temporal summation of second pain and long-lasting tactile-evoked aftersensations are examples of sensory phenomenons that cannot be explained on the basis of responses of primary afferents. Two distinct classes of monkey spinothalamic tract neurons have responses to controlled natural stimuli that parallel and thus could account for the above phenomenons. One class, termed wide-dynamic-range, receives excitatory effects from sensitive mechanoreceptive afferents and from various nociceptive afferents including Adelta and C mechanothermal nociceptive afferents. Another class, termed nociceptive-specific, receives excitatory effects exclusively from primary nociceptive afferents. Both classes respond with an early and late response to a single noxious heat pulse (peak temperature = 51 C). The late response, unlike C nociceptive afferents but like second pain, summates in magnitude with each successive heat pulse. Gentle moving tactile stimuli evoke long-lasting (20-56 sec) after-discharges only in wide dynamic range neurons, and are similar in duration to the tactile after-sensation evoked by similar stimuli. Both the after-discharges and after-sensations can be abruptly terminated by rubbing the affected region. Temporal summation of second pain and cutaneous after-sensations are at least partly subserved by spinal cord mechanisms within the dorsal horn and are manifested in the output of spinothalamic tract neurons.